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RI GHPDQG VFHQDULRV LV RI WKH XWPRVW LPSRUWDQFH IRU WKH SODQQLQJ GHVLJQ DQG RSHUDWLRQ RIZDWHU GLVWULEXWLRQ V\VWHPV XQGHU
XQFHUWDLQW\FRQGLWLRQV7KHDLPRIWKLVSDSHULVWRSUHVHQWWKHUHVXOWVRIZDWHUGHPDQGSURMHFWLRQVEDVHGRQDVFHQDULRSODQQLQJ
DSSURDFKLQZDWHUGLVWULEXWLRQV\VWHPVIRUVKRUWDQGORQJWHUPV5HVXOWVDOVRLQFOXGHLPSURYHGHPSLULFDOUHODWLRQVWRSUHGLFWZDWHU
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2QH RI WKH PDLQ LPSRUWDQW VWHSV RI VFHQDULR SODQQLQJ DSSURDFK LV WKH FRQVWUXFWLRQ RI VFHQDULRV WDNLQJ LQWR
FRQVLGHUDWLRQNH\YDULDEOHV UHVSHFWLYH WUHQGVDQGXQFHUWDLQWLHV ,W LVFUXFLDO WRSODQGHVLJQDQGRSHUDWH WKH:'6
6HYHUDOWHFKQLTXHVIRUVFHQDULRFRQVWUXFWLRQLQDEURDGFRQWH[WHPHUJHGLQWKHODVWGHFDGHVDQGFDQEHFODVVLILHGDV





























,Q WHUPVRI H[SHFWHGGHPDQGSURMHFWLRQV WKH FRQVWUXFWLRQRI VFHQDULRV DOORZVREWDLQLQJXVHIXO LQIRUPDWLRQ DERXW


















ZDWHU FRQVXPSWLRQ E\ D JURXS RI VSHFLDOLVWV LQ VDQLWDU\ HQJLQHHULQJ IURP WKH 1DWLRQDO /DERUDWRU\ IRU &LYLO
(QJLQHHULQJ 6KRUWWHUP NH\YDULDEOHV ZHUH DVVRFLDWHG ZLWK VHDVRQDOLW\ HJ WRXULVP WHPSHUDWXUH DQG UDLQIDOO
0HGLXPWHUPNH\YDULDEOHVZHUHDVVRFLDWHGZLWKHFRQRP\HJZDWHUSULFLQJV\VWHPLQIUDVWUXFWXUHWHFKQRORJLHV









FRQVWUXFWLRQ RI WKH LQLWLDO VFHQDULR LW LV QHFHVVDU\ WR WHVW LWV UREXVWQHVV 6WHS  LQ ZKDW FRQFHUQV WR LWV LQWHUQDO
FRQVLVWHQF\DQGSODXVLELOLW\,IWKHFRPELQDWLRQVDUHQRWFUHGLEOHRUSRVVLEOHVKRXOGEHHOLPLQDWHGDQGQHZVFHQDULRV
WZRRUPRUHDUHFUHDWHGXQWLOLQWHUQDOLQFRQVLVWHQF\LVDFKLHYHGWKURXJKDQLWHUDWLYHSURFHVV




GDWD ZHUH SURFHVVHG DQG DQDO\VHG 1HWZRUN IORZ GDWD SURFHVVLQJ LQFOXGHG QRUPDOL]DWLRQ ZLWK D WLPHVWHS RI 
PLQXWHVGHWHFWLRQDQGUHPRYDORIRXWOLHUVDFFRUGLQJWR>@7KHUHIRUHDQDGGLWLRQDOYDULDEOHDYHUDJHGDLO\VXPPHU
WHPSHUDWXUHZDVDGGHGWRWKHH[LVWLQJSUHGLFWLRQPRGHOV0HDVXUHVRIJRRGQHVVRIILWFDOFXODWHGIRUWKHUHJUHVVLRQ
ZHUH6WDQGDUG'HYLDWLRQ 6'DGMXVWHG UVTXDUH ݎ௔ଶ DQGSYDOXH7KH9DULDQFH ,QIODWLRQ)DFWRU 9,)ZDVDOVR
VWXGLHG WR PHDVXUH RI GHJUHH RI PXOWLFROOLQHDULW\ EHWZHHQ LQGHSHQGHQW YDULDEOHV )RU FODVVLILFDWLRQ RI WKH GDLO\
GHPDQGSDWWHUQVWKHGHFLVLRQWUHHPHWKRGZDVXVHG&OXVWHUDQDO\VLV:DUGVPHWKRGDQG(XFOLGHDQGLVWDQFHVZDV
DOVRXVHGWRLGHQWLI\JURXSVRI'0$VZLWKVLPLODUFKDUDFWHULVWLFVLQWHUPVRISDWWHUQVXVLQJVWDQGDUGL]HGYDULDEOHV
SULQFLSDO FRPSRQHQW DQDO\VLV ZDV DOVR XVHG WR LGHQWLI\ WKH PRVW UHOHYDQW SUHGLFWRU YDULDEOHV IURP D ODUJH VHW RI
YDULDEOHV

























 RI JUDGXDWHV LQ '0$V IURP WKH FHQWUHVRXWK 7KH QRUWK UHJLRQ LV FKDUDFWHUL]HG E\ ORZHU DYHUDJH DQQXDO























IRU DOO WKH FRQVXPSWLRQ YDULDEOHV VWXG\ LV QHJDWLYH7KLV UHJUHVVLRQ FRHIILFLHQW UHSUHVHQWV WKHYDOXHRI GHSHQGHQW
YDULDEOHZKHQDOOWKHLQGHSHQGHQWYDULDEOHVDVVXPHDQXOOYDOXH7KLVUHVXOWKDVQRSUDFWLFDOPHDQLQJVLQFHWKHYDOXHV
XVHG WR UHJUHVVLRQ DQDO\VLV RI HDFK LQGHSHQGHQW YDULDEOH GR QRW LQFRUSRUDWH WKH YDOXH ]HUR 0RUHRYHU LQ VRPH
LQGHSHQGHQWYDULDEOHVWKLVYDOXHFDQQRWEHLQWURGXFHGHJDYHUDJHGDLO\VXPPHUWHPSHUDWXUH5HVXOWVDUHEHWWHU

































































































RXWVLGHKRPH HJZRUNRU VWXG\RXWVLGH WKHLUPXQLFLSDOLWLHV7KLV IDFWPD\ H[SODLQ FRQVXPSWLRQSDWWHUQVZLWK
PD[LPXPYDOXHV LQ WKHPRUQLQJ DQGGLQQHUSHULRG DQG ORZHU FRQVXPSWLRQGXULQJ WKHGD\ HVSHFLDOO\ LQ7\SH
0RUHRYHULQ7\SHWKHPD[LPXPYDOXHVDUHWKHKLJKHVWSUREDEO\EHFDXVHLQGLYLGXDOVZRUNLQWKHWHUWLDU\VHFWRU
WKLVIDFWFDQEHDVVRFLDWHGWRKLJKHULQFRPHVWKDWPD\OHDGWRDKLJKHUFRQVXPSWLRQDQGOHVVFRQVHUYDWLRQDWWLWXGHV







































































































































































































































































































SURMHFW ZDWHU GHPDQG 7KLV DQDO\VLV ZDV FDUULHG RXW RQO\ IRU WKH FHQWUHVRXWK UHJLRQ WKURXJK IXWXUH VWXGLHV DQG
VWDWLVWLFDOGDWDIURP1DWLRQDO6WDWLVWLFV,QVWLWXWHRI3RUWXJDO,1(
7KH VKRUWWHUP VFHQDULRV DLP WRSURMHFW WKHPRQWKO\SHDNLQJ IDFWRU DQG WRYHULI\ WKH LQIOXHQFHRI VHDVRQDOLW\
WKURXJK WKH WHPSHUDWXUH GR QRW FRQVLGHU FKDQJHV LQ WHUPV RI HOGHUO\ IDPLOLHV DQG SLSHPDWHULDO 7ZR GLIIHUHQW
VFHQDULRVZHUHFRQVWUXFWHGFRQVLGHULQJWZRGLIIHUHQWVLWXDWLRQVLLQFUHDVHDQGLLGHFUHDVHLQDYHUDJHGDLO\VXPPHU
WHPSHUDWXUHFRUUHVSRQGLQJWRDQLQFUHDVHDQGGHFUHDVHRISXEOLFFRQVXPSWLRQUHVSHFWLYHO\7KHVHYDOXHVRIDYHUDJH
GDLO\VXPPHU WHPSHUDWXUHFRQVLGHUHGZHUHq&DQGq&FRUUHVSRQGLQJ WR WKHPD[LPXPDQGPLQLPXP
UHJLVWHUHGYDOXHVIRUWHPSHUDWXUHUHVSHFWLYHO\
7KH ORQJWHUP VFHQDULRV DLP WR SURMHFW WKH PLQLPXP QLJKW GHPDQG DQG WR YHULI\ WKH LQIOXHQFH RI VRFLR


































:KHUHDV QR FKDQJHV LQ FRPPHUFLDO DQG LQGXVWU\ ELOOHG FRQVXPSWLRQ SXEOLF




:KHUHDV QR FKDQJHV LQ FRPPHUFLDO DQG LQGXVWU\ ELOOHG FRQVXPSWLRQ SXEOLF





























DQG XQFHUWDLQWLHV DVVRFLDWHG WR HDFK NH\YDULDEOHV LQ WKH GHPDQG SUHGLFWLRQ PRGHOV DOORZLQJ WKH LQFUHDVH RI





























>@0 &DEUDO &RQVWUXFWLRQ RI VFHQDULRV IRU ZDWHU GHPDQG SURMHFWLRQ LQ GLVWULEXWLRQ V\VWHPV0DVWHU RI 6FLHQFH 7KHVLV LQ (QYLURQPHQWDO
(QJLQHHULQJ,QVWLWXWR6XSHULRU7pFQLFR/LVERQ3RUWXJDO
